« 



(l9)0#B&fF/T (J P) 02) jj^ Q $| (B2) (ll)ftf?«# 

^2529741-ff 

(45)5EfrB ¥*£8^(1996) 9E4B (24)g@B ^8^(1996)6^143 



(50 intci. 6 mm** jftomms^ fi s^r**©w 

H 0 5 B 33/22 H 0 5 B 33/22 

33/02 33/02 



iJjJfc®©&14(£: 10 H) 



(21){iJK#^ 


ftSVl -314124 




999999999 










(22) tarn a 


^1^(1989)12^ 1 B 
















^01^2-276191 






(43) area 


¥js£2^(1990)ll£13B 




(saa^D 


(31)ffiifc«338g^ 


58 4, 863-6 


(72mmm 




(32)fl&fcB 


1988^12/3 2 B 




Z—lV* 8fcf-6 


(33)«5fetti^S 


( C A) 












2091 
















$—li>x-f 9d— 4 Hr> 








ifutt*?— ^^^H^n 








D-H 1099 7/\—h*>h 212 






mmmA 










«H it 











(54) imi<D&m 3t^^^EL3g^ 



1 

(57) [WrFM^ttB] 

b) afr«B««««t*#»*t^a«^fc*. ^*<tt>— 
mot, 

*R20. 22. 24, 267^<b/£ 5. AMEttttjfc^tBtt 2 , 
'>*< £ t> 1 0<7?**fflWl4, 163*Sffir«E*t|fil«tt«»* 

^SPW 8 t ftffimm LXis <9 , ifflfE3fc^^JBS3*s A£f3t 
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BS30, 32, 34, 36SrHx, t&5A<E># — IrI o)WyU%(DR 



(2) 

3 

IB 1 t»«tt<o» 2 

^:el^^ 0 io 
Rlt*^*;^*^ i 9 4x6 «t 5 lilRtS £ 4: ft 
^^EL^T-o 

<t -f-« If 2^^t4(Ot ^i'ixA^Cfa*^**^** 20 
ELm^-o 

b) #tria<o^<c< £ t>— ^<o%^m*&. ftfammm^ 

A<©*^^5Jaffl*<OR»*&«/h$^:-5«i?*# < 30 
«**8B*t 8 COM® l^ffiKtt LT*5 V , H£t£mtl4<0 

®/h£i£5f3:^A# < ? iwiltR L.fc r k*W$kk 

^A^^SCEL*?-. 

fcwm t-rsss*^ 8 ie*^#*t#*el**-. so 



»HF 2 5 2 9 7 4 1 

4 

itt»©lRi:ibfcotlt EL3fe3& s ^<JB*e>nTt^ 

^^20, 22. 24, 2MK &\£t&WX\ < kh%W. 

035 /i m03t***S:*-rs - t «r*MSfc i"ait i 
ISfficO^^^^EL^T-o 

1 2] 3tS:SB4>WtwKJR-t"-5fltrlE^>*< it 

20, 22, 24. 26^5. A1 2 0 3 , Si0 2 . Zr0 2 , Hf0 2 , Sc 2 0 3 , 
Ti0 2 , ITO, La 2 0 3 , MgO, Ta 2 0 5 . Th0 2 . Y 2 0 3 , Ce0 2 , Al 
F 3 , CeF 3 , NasAlFe. LaF 3 . MgF 2 , ThF 4 , ZnS. Sb 2 0 3 , B 
i 2 0 3 , PbF 2 , NdF 3 , Nd 2 0 3> PreOn, SiO. NaF. ZnO, Li 
F, Gd0 3 CO I >ftl^^b^ 5 1 1 KEttOft^g* 

^COEL^^ 

HtlfS7fe^^30. 32, 34. 36^A1, Cu, Au, Mo, Ni , Pt, 
Rh. Ag, W, Cr, Co, Fe, Ge. Hf, Nb. Pd, Re. V, S 
i, Se, Ta, Y, Zr. «(>=i^/l>, =l ? u ACOV ^Tftfa 

^(dkwiz. Rfttmv'hZteft^w^ELm* (opti 

cal interference, electroluminescent device) lZ&\-$~ 
EL^- 1 ?- (electroluminescent device) ii. EL® (^1 

t§ 0 «i22*<Ofigft (illumination) ^A#v^-&, EL 

m&ftvtcftt. ELm*X'fcMistcfflmytk/)*t>ffii&£ 

ft (luminace) S:Lon> EL*-?-COSW^^ R , fflmmgt 
&lambk-f%k. m^rttRfttfflmft<Dtt (SRA) fi, 

co^: (i) -eae^n^o 

SRA=Lon/ (R • lamb) 

^Sia3tfigftT{-*5^TMS (brightness) 5r^A"t- 

tz*>x\ i&&m^x% %m^mm:^(Dm<L>& 

W$t (wash-out) [Zf£ «9^>i-l^C^(r. jaffljtfliffi^ 



(3) 

5 

KK:#bTJ»£tfsJ:9i*^*S;** y -><7>ffitt£ixfc 
fc°^-tryu (j5?^LoN^0Nt: o ^^/u) J: 0 Jgfifc^ixio 

tT^-feyu (tt^U«O0FFfc^iryu) d: gf^^Scogf!) 

^^frfcflft^fllSEtt (legibility) Ji, n>h^^ 10 

SrR* Jai2«U£«:lamb£ U *^3£B<^S:fi&®*S:*&B 
ffc*>fc»*S«-*-* i: , ^vh^hit (CR) tt, 

(2) T^fetr 5. 
CR= (Lon+R • Iamb) / (Uff + R • Iamb) 

^B8 9, liwi£-r< 0 20 

>\ y^x^y?* y^=^m Srjflv*-c*fc 0 

ft^(£T«r*l«bJ: 9 t bT tf ^-feyKOJW^Srlt**^ 
**3fi«^##3&sfi<*ofc9 pIBttt^s^b-r* 
flMxrtSfcio 30 

fcftfcfcEL*^***. tOWtttt. ^ftW 
frigid N K Sit, J£i/^£* 

a) ffijgB&0J«& 

b) KiSNRt* 

c) ELffitt 40 

d) ^2fSm#: 

e) mnmmirtez>*httfamm 
x&z> 0 

fz&lZ^ 4£\fc£tlX\<-Z>Wr&i>$>Z>o BME«ffit::«JE«: 
AD^^i, *#*«#>m«M*fc*£U «JWB3ft (el 

ectroluminescence) 9 EL3fe#»£ b 5 0 t^Uii, E 

B6Jh-TSfc«>^fflt^ix*t^TfcS7>^ *<E>4&£\ EL 
irlil^i^yrvf-^iott^^b, m^lw so 



4#ff 2 5 2 9 7 4 1 

6 

*"Cf^6j&W«*S. tog*. ^FfB^^^tiz, 
file) tfSfc hcoaS*f6l^*5^TSB55 k W«wS*9-&oT 

b<&#bfcEL§£^tfs##fehT^<5 0 Ili^Afi. Tfe^ 
(optical interference) t tt» ^hTl *3»JK 
Si&SrfiJ/fl-rhtf* r O «t 5 ftEL^^HSt-t S r i: 
£JLf±5bfc 0 

(*) *sfl[ia-&Sar itcj:^t>#®- Shi, ®Ka6 
««©eillttt>b<f4#|IBfl&»tS:»5. ::Tfp, 

#lof*^ S TW**^ SriKIWr 5 x 

*S#fFNo. 4287449-S- (Big 0 : 1981^ 9 ^ 10, * 
*:EL**S0?«8|J«ffiffl<O3lfi»JR|R % J891#:M. Takeda 
^ErOte) tt, a««*«r3Mi-a«iZZ**r!RiR-*-*fc«) 

ffiiora{-Kttfc*^^^S:4i3gUTV^ 0 r Office 

3t»lR«Sr»ric-f-a*i"»fc ITIi, A1 2 0 3 , Al 2 0 3 - x Mo, 
Zr. Ti. Y, Ta, Ni. Al t < r tl h \zmUV>W>K&& 

3t^S^S5lR (intrinsic absorption) £fi, 

At (*) x^/u^-^AWti 1 1< fi»5iW:, 
mGK&M (3t) <o— ffl^e^$tLii@5gi: b 

Tft**Jx* 0 (Wri£bfcJ:5^, ffiR^S«l^o#ffi 

^^P^^fbKlK (optical interference enhanced abso 
rption) drP^^o 

a) W<H~o^b^9, EL3tS:Si@-r5flfiS|S 



(4) 
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b) W»««««3t^»W^»«^*>9. '>4<4t>— 

4, 

BKif 4:, 

ff*4 Wfl-KJS r 4 J: 9 ELgtT-cDX^ 
lwK#f$ixfc36*T#i r. 4 ^ J: 9 

f 5 ffiigeJ! 4Jg 4 # & ffl5#ift K 5 IK £ tf>/¥<^ 4 ttJR. 
Sr, ««**«B*t^W*fc»»jcft*'&-e:«rfcjr < t9 

9. irfc — 9 J* 5, EL5tSrSigi-SK« 

b ) M r6j flW«ft#^*B*t 4 EL«»**«B» 4 M & 

a*e>/*9, 

1 ««**S»ttfl«tto» 2 fc^tf , 
ceo* 5ftEL*^o«»3t^fflW^#JB^W*4*r** 

iiulE<^'>4< 4 fc— o<0#^5fB»as, *3rSB#lftf::ffi 
a ) S*l*]«flE««3fe*«fBM-WR*t*«:*Sfc <Tfc<t<, 
tt«EL*(Oift*S:$A/«:^ra^^^ h 5 A<0£«K:*3^ 



4< 4 fc-o^**ffl#*»lft«^«ft3t*«»^#ffi 

a) »|pj««««3fe*«B*ttt, EL*3ftS56*e>nSjftft 

b) «riE<0'>4< 4 fc— o<o#^8M#tt, *t|p]«««ft 
**»«-<©*BB 4 Ltfc 9 , 

Zmtomfrtttftlt* EL3t^S»-frbJx-5SE«^*5V^T, 
S#*^EL*?-oW§EfcJt**-a:*S*:*<, ftfcfr, ftfe 

ip]^5, EL^T-<7)MI3227fe<7)S*t^^^)S/J^$-^ 

- £ bK, i|frlE<ZV>4< 4 t>— o^3te*fflWas#Sr*B# 

a) *tlPl«««ft3e:¥SfBWtt. *#ftR*t*Sr«t*, 
20 b) r!fffiE<0'>4< 4 fc— oco3t^SfB*ttt, ««3fe*fi»*f 
^^fii^-o«iliM8« 9 , 

c ) ^^^^^(Of5(^si^4^4^^^^^^tR-r 

30 <7)®^S^^£W<7}— o^bj*9 , 

tt, S45t-^-^ (overlay) ^®®T(7)#Ji^ 

6 i/-r ««^*jxipnoK5t* 4 4 *sfa 

40 S*L<45J:pl:lRt5o w^i, EL3t^«-frbtv 
^4 < 4 t>W90%*sgff£a>iftft tS8iS-t"5 A 5 4tB# 

^ (extinction coefficient) ^(fix, ^4< 4 t>I^J0. 
035^m(^3t^ff^ mtirmt*— b^W^ (m 

etric thickness) cofl) SrtbtPtfcct^o 

^cQ^{r*3t>T^>4< 4 fc#G35%0D5gi!^S:lf ;tTt^ 
50 Tfcct^o 



(5) 

9 

gBW£<£>afr&t* (compatibility) £: iii £> 3 fii £ £ 10 
So «***S»*t<^#»C)tt-3|s|-4:ff*«:. EUi^fl^ 

&^«ia*^s*t*Sris< -r s <t 9 f-ii^-rs r t &x 

B5'e<^«jZZ*^R*tSr*/h*w"t'536\ t>b< CfcEL^tT-^ 
^HT^5o 4: #BK»»aF-e: 

cO^^^^-cd^> hit (CR) b^m±$:mL,<& 

EL*^Ktt/H^*5te*ffltm, h^*««^A4t 

» 1 BI^R*t*Ofii *#^T#*EL*-? Srf?* 1 "C:£ 30 

b) W»«««***a»2^«lByt=:*!), -ocogj: 

c) wffl««s«*^sjW2 tffiE»i^s«««**eB 

d) mzn^yt^m* 2 , 8, io<7v>#< <t t-oc^t 

J*. 3fc^SB*tl2, 14, 16, 18) t^m*-. 
WIE**SB#12, 14, 16, I8fi, **v€Mv ^i22*i^ 

22, 24, 26^6£K9* Z<Dtz£> % ^EL^-T-CO^^^ f.,u 
fi»Jt^(B«- 2 , 8, 10601?^. ^fWt-j&D 
TB&bfcft^fe^O, 22, 24, 260ff*£*MSM-cfc 

5AO^r&1^9i^i27tX<0*EL^l 

ft^gWBKO. 22, 24, 26(O^n-? ? nc05S L ffiTS|5^Kltw 

RW^XS^^T 1 ^^ lttlBttftjfc¥Att 2 , 8, 50 
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12, 14. 16, 18te, ^9^*«28<Z>±lr-«|B*PXUfct 

(IT0) fc^J:9*Sa8W4«-et<tl^ 

Xi>£\*\ 
ElMM^t^UUlonZnS'-MnXh ±l\ 

3fc*8Wti2, 14, 16, lS^aiSSIJifcft^^PiW^o, 

22, 24, 26fi, A1 2 0 3 , Si0 2 , Zr0 2 , Hf0 2 , Sc 2 0 3 , Ti 
0 2 , ITO, La 2 0 3 , MgO, Ta 2 0 s . Th0 2 , Y 2 0 3 , Ce0 2 , Al 
F 3 , CeF 3 , N a3 AlF 6 . LaF 3> MgF 2 , ThF 4 , ZnS, Sb 2 0 3 , B 
i 2 0 3 , PbF 2 . NdF 3 , Nd 2 0 3 , Pr 6 0n, SiO. NaF. ZnO, Li 
F, Gd0 3 fc b< teZnbMft<D^M#lZte&<Dm^t£W 

(-r^^^. mvimtt-^m^ (me 

trie thickness) £ ) tt % < t t>#j0. 035 m 

-e*>50>aS£f* b< , ^rO?S5t^ (extinction coeffic 
ient) (1, ^ <>Ait3t<O#5j90%35Sg|f^jftft-cJSia 

J: 5*t<0-e&SO*sjfF4 bv\ 

2, 14, 16, 18C0'>*< t t>— ott. ^8Ut«-B8bTg|5 

2, 34, 36^tt^Vfrb, *EL^T-l^^-<^ h/^S 
|t*^^-<^ h/HRlR**, **SBttl2, 14, 16, 18<D 

m$mw%:m2o. 22, 24, 26t*srSB5>tt^!ate-t"siK 

30, 32, 34, 36i:(7)S:^i:fffi^, ®^7fe^g[5«- 2 , 
8, l0^#«^ff*iWfl.fc^»-&-fr5^i:^J;9, ^ 

l^^oT^tf^j235Kor<OEL^T<^SSt*tt, *S:SlJ 
^Wi-KiR-r57fe^^30, 32, 34, 36j&St>ffcjB1-3fc 

fl(rfScO3t*lfl5^M^KiR^53tSB5>KllXJK30. 32, 3 
4, 36{i, fccb^tf, Al, Cu, Au, Mo. Ni, Pt, Rh, A 
g, W, Cr. Co, Fe, Ge, Hf, Nb, Pd. Re, V, Si, S 
e, Ta, Y, ZrT-feoTt><t< % ^/crix^co^M^ 

mmmm^M^xELm^^m^io^^it^-^^tz 



(6) 
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48) ^bfiS**2 0»«tt««3t*««-44i:S:«*, 
c) ffi«3t¥SBW2, 8, 10, 38, 44<7>'>#< £ 

t)-0|: s 3t^gB*tl2. 14. 16, 18, 50, 52<D?h<D'P 

oti^tl, rtibi:, B(54i:56^&^0*fcj&wc 
DT^58 1 60 Sr*-r S#*8Wt50 1 52?) 9 < 

^Sttfli, 22, 24, 26. 30, 32, 34, 36, 54, 

56, 58, eocD^ti^tKom^tun (^(om^tum- 

tt, l^fgW2, 8 . 10, 38, 440?**fctrWc«S 

SRtt^ti. ^20, 22, 24, 26, 30, 32, 34. 36, 54, 
56, 58, 60^V^i*lX^O#ffi-CSB^tt^Rit$iX**^ 
ft^T**, ««3t*tt*t 2 , 8, 10. 38, 44<D#JfCO 
»ffi-CS55>»S*t S it 5 Jt^**^* 4: $ 5 r 

fcfc±9«*-*-* 0 »«4«*«ft*«S*t38, 44Sr«*.fc 

»2, 8t^PpjD-T5o 
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fc«^3t^8B»38 % 44^fflx-e>ixTv^4&^irtt > 

a) »l6]«ffitt«3t*8BW8coK*t*tt*#<Tt«t 
< , 

SB*t8coB(rffi^|fSDSttbT*3 9 , ro5t^gB=H-l4tt, 

?**K^wJ;S^*qEL*^T*fcoT, 35Lo^m^3t^^ 
20 **2 , 8, 10, 38. 44£r, * I t\ 

«28^B^T^E5t>C0T*feS o Sfc*IJ=:tt, m^Tt^ 
SB*t2, 810, 38, 44<Dttnk*~ h^W-fr (metric th 
ickness) #*$*X"C^53&S % ^ frfit£*&ffffc::j3t * 

bte. n^«W^4»fi^H*«|-C*>9, 3fe^SB*tt4M\ 



($1) 










^ Ab 


^ 5^ Ac 


28 


^® 




2ns 


2bibi 


2ns 


2 


1 


[TO 


0.2000 


0.2000 


0.1163 


38 


2 


v 2 a 


0.3000 


0.3000 


0.2567 


10 


3 


ZnS:Mn 


0. 6000 


0.6000 


0.4690 


44 


4 




0. 3000 


0.30(M) 


0.1690 




5 






0.0013 


0.0013 


»l 


6 


ZrCfe 




0. 0510 


0.0338 


7 






0.0119 


0.0098 




8 


ZrO* 




0. 0521 


0.0519 


8 


9 


Al 










83.6% 


3.1% 


1.8% 



!Ut^ 0 #ffi]IBffi««#^»»8tt. rvu^^^7 



50 



ftht^J;^:, 5SJR$4xTt^ 0 y^riNcd, ;lcd 

0««3t*»tt2. 8, 10, 38, 44CO&mcom^k&m 
3t*»»l4fl!>#Ki:*li: % EL*-^ 1 oog^£^ 



(7) 

13 

mi^. mmmmum^^y u) (stand ar d P hot 

opic observer curve) b #{-7f< £tbT I * S 0 S£ 2 H]GQ 

J^Jiv-^Aa b 

31 I iZ^-t^r is^^rJ* (D&l&Mfri^ (luminous refle 
ctance) ta, V ( X ) (D^ftX^itz, &> Z> is X J* CD 
Slt*R U) Srffl^fcV (A) 0«»«Ei:UT*«l* 

T*tt. 83. 6% ^fiN b tr(13. 10 
Tt*5o •«**»ft2, 8, 10, 38, 44<D&m(DmZh 

t ft^umw&m&mfrzm'&fcmiR't s z t k x 

,u^?A/f (#rpJ««««3te^»*t) 8^*^iS!R«- 
Sf^ 0 Sfc, ^Se*fl4<D^22^32<^!f:^Srig§3 

T<53t^fiL*ifc. ^ = ^HBt32*>e>«4A^>*— «B 
=^/ujg|32 <t T/u^ ;n £ -kg 8 OMtJ; 0 A<Ojj— 

=»-*/HK32<!:T/u^=.^AJB8<DBg{z < k Ci££nb;ft, ^ 
<^EBt:ii«)btt7^3ttt. #£»S#toK®ite^5J&32£*t 

-e, zs^^/iom&tT/iss -t^ms t<omx\ mm 

tfSS^9£iR^ (intrinsic absorption) £ ;Jte3HFj$3£ 

3SW*j»22*sfij-K*te>nr^4i^-t-ntf, ifc^a^ 40 

W*wKlR-TSIBl32{wJ:S*^Sli|X^tt. ffiSO. 550^ 

Wft«22j5SRftfetbT^4^'C. %^mz X 5»W 
tf*|6]±U ^&S8^W(-BailXi-Sie32tw«tS^SRi|X^tt 
0. 550 // mO&fiT*95%fC^ 9 , * AM^feCO 4 

^^^16^^tS-gP^C©llXi-S®l342re^T^S 
a) ^(^]^I^fgW8lj: t EL^tf^itbixSi&S 50 
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muft<Dffc&xyt<om$im&. z<D±msxt\*<o$.&x$i 
z <omm<oz <Dmmmcomm±(ORmm t w?^, 

I3i(;^l/c^\ doHKis^T, EL3d^F-iiEL3t&S 
So w^^3EI<D3lj|Sfi, EL^OBJifcapASraifoU 

&S<£>W®# (hl) n hs-c£>s 0 h, ^. EL coeg 

l^*iK24-e&9 > lji, ^ EL ^cg^(7y— ^ft^t^is^^ 

/h$*JSJFf*ni.S:«S^fcf$«SSM*JK24T*fc9. Sfi, 
^(?Sl^^^24^^^^W^KlR-rSJ^34^$rW^fi 
^7t«Sff (stack) S:^U^5 e «24 4rBl34«[, 

iR^^*l^rt^So A EL T^t: 0 — ^RSt*^^ffi<S (ha 
lf-width) fi, Jtr= WnJ J^J:or*^9, 

Sltfll, Eg5>^— Ifc&mJSfc (qvarter-wave stac 
k) C0«ffl»N{CJ:9»:£$n, Z(DM*:5i%tmn, N 

t M ±&%$mit . tz. b X. fi*J- A. Dobrowol ski £ S 

(ffalten CDriscollfl \Jt*=£s>>Zs y-f V $ J -e^nr> 
buyy^y/^, ^^r— 3 — ^, 1978) ic£«9* 

a) ttfammm^ft¥m*8te*$?3:^m&ffiz-. 

2, 8, 10, 38, 44^t>Tti?5^--ocr)HiJDict^Di®teL 
T*5 9 , 

c) yt¥Utti2^ 14, 16, is, 50, 52<m*-rna^ (5 

«Si8W4l* (20, 22, 26, 54, 56) 4r5feSrSB5>W^K»E 

i"SJ8S (30, 32, 36, 58, 60) 4:Off*i:Wfl-tt. EL}fc 

Sf5^A^<^SJ:p^. illR-TSo 

^4I^l(w^:$tbTv>So :(O0^?>^5 J: 9f^, EL^ 

T^iftbTU^So ?f?4(g]-Ctt, HaflEL^^-OP^HX^S: 
L, ^/dK^Ji. ( 2, 10, 38, 44) t 

StrE^ / >4< b h — 30**«stt (12, 14, 16, 18, 5 



15 

0. 52) (Dmi&m (T) Sr^UTt^o Z.tlb<Dft^U 

So 

fcS^SMCfcotfj:, #*SM*12tt, WTO 
Ao^5>45Si* (stack) T-fc5o -t^JKi: 
13, Y 2 0 3 (0.0973) , Ag (0.0173) , Y 2 0 3 (0.2493) , 
Ag (0.0095) , Zr0 2 (0.0401) , >f ^a^/U (0.003 
6) % Zr0 2 (0.1448) , ^f^n^/U (0.0025) jfS&TfZrO 
a (0.0705) t'feio 0 jf<7>J¥^ (/i 

m) SrSfoUtv^o Y 2 0 3 i:Zr0±ttv^-f*ttf5(SS|l!* 

j8S2ot**>9 , Agt-r V3^ttt^-rn<>*sr«5>w^» 

tti"SaJl3R<OJB30-Cfc5. 3fe*SM*12tt, ^ EL =0.58 
0/imT63%^K3?Si@*S:lBx., Sfc8i£AK*tLT 
J4l3%^/h$4«a8KJt*Sr*Urir^o r*U^<£>tt 

»5H4:»6H^"r«rSB««i«fitjt^8B»2»i. « 
«^fl(rffl««««#*«M* (f^Eo^, «F#2, 62, 

te£J-^8, 66, 68, 70T^$nT^>5) tf> 3^&J* 

5 0 «F#2, 62, 64-e*i"S(f(fB«««ft**SB*ttt, W 
-^8 , 66, 68, 70t?*"T»|R]««fl|«t5l6*«Wirfi<C 

2, 62, 64t*M«f]«*««3t^SB«- 
8 , 66, 68, 7QIZ£9 % -fc/U**SH^^ ]) y Yffi 

-^LT, 9Sr8B«ffi««**8B*t2 % 62, 64fcPH$fw, 

5t^Sl5Wl4 % 18, 50, 52£««8B*flO, 38, 44 
««3t*8B*t2, 62, 64C9±iCji|I^, jEL^WffT-ttB 
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